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(57) ABSTRACT 

A traffic warning apparatus for a vehicle for warning traffic 
participants about a hazard region, having a sensor device that 
is embodied to sense a directional change of the vehicle, 
having an evaluation device that is embodied to identify a 
hazard region that ensues for other traffic participants as a 
result of the directional change of the vehicle, having a visu 
alization device, mounted on the vehicle, that is embodied to 
visualize the hazard region for other traffic participants out 
side the vehicle. Also described is a traffic warning method 
for warning traffic participants about a hazard region. 
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TRAFFIC WARNINGAPPARATUS AND 
TRAFFIC WARNING METHOD FOR 

WARNING TRAFFIC PARTICIPANTSABOUT 
AHAZARD REGION 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. The present application claims priority to Applica 
tion No. DE 10 2014 209791.6, filed in the Federal Republic 
of Germany on May 22, 2014, which is incorporated herein in 
its entirety by reference thereto. 

FIELD OF INVENTION 

0002 The present invention relates to a traffic warning 
apparatus and to a traffic warning method for warning traffic 
participants about a hazard region. 

BACKGROUND INFORMATION 

0003 Long vehicles often slew out into adjacent lanes, for 
example, when turning or otherwise changing direction, and 
thereby endanger other traffic participants. This slewing is 
often not apparent to and predictable by, in particular, 
vehicles in adjacent lanes, resulting in a greatly elevated risk 
of an accident. 
0004 Top-view systems at present allow the driver of the 
vehicle to predict and visualize his driving track or that of the 
entire combination. This information is at present reserved 
exclusively for the driver, however, and is not known to the 
other traffic participants. 
0005 German patent application DE 10 2008 036 009 A1 
discusses a method for generating an image of the Surround 
ings of a motor vehicle in terms of a virtual camera position 
from the images of at least one camera disposed on the motor 
vehicle, a transposition of the camera images to the virtual 
camera position being accomplished, the camera images 
being corrected by adding further information regarding the 
Surroundings of the motor vehicle. 

SUMMARY OF THE INVENTION 

0006. The present invention creates a traffic warning appa 
ratus, having the features described herein, for warning traffic 
participants about a hazard region, and a traffic warning 
method, having the features described herein, for warning 
traffic participants about a hazard region. 
0007. The following are accordingly provided: 
0008. A traffic warning apparatus for a vehicle for warning 

traffic participants about a hazard region, having a sensor 
device that is embodied to sense a directional change of the 
vehicle, having an evaluation device that is embodied to iden 
tify a hazard region that ensues for other traffic participants as 
a result of the sensed directional change of the vehicle, having 
a visualization device, mounted on the vehicle, that is embod 
ied to visualize the hazard region for other traffic participants 
outside the vehicle. 
0009. A traffic warning method for warning traffic partici 
pants about a hazard region is furthermore made available, 
having the following method steps: 
0010 (S1) sensing, by way of a sensor device, a direc 
tional change of a vehicle, 
0011 (S2) identifying, by way of an evaluation device, a 
hazard region that ensues for other traffic participants as a 
result of the sensed directional change of the vehicle, 
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0012 (S3) visualizing the hazard region, by way of a visu 
alization device mounted on the vehicle, for other traffic 
participants outside the vehicle. 
0013 Refinements are the subject matter of the further 
descriptions herein. 
0014. The idea on which the present invention is based is 
to provide, in the context of a traffic warning apparatus, a 
visualization device that is embodied to visualize the hazard 
region for other traffic participants on the basis of a sensed 
directional change of the vehicle. 
0015 The visualization device allows the hazard region 
resulting from the directional change of the vehicle to be 
presented to other traffic participants who, thanks to this 
additional information, can react better to the directional 
change of the vehicle and can take appropriate measures. This 
traffic warning apparatus allows road traffic safety to be 
appreciably enhanced, since fewer serious accidents occur. 
0016. According to an embodiment of the present inven 
tion the sensor device is embodied to sense the directional 
change of the vehicle on the basis of an actuation of a direc 
tional indicator of the vehicle. For example, the sensor device 
recognizes that the driver of the vehicle is actuating the right 
directional indicator in order to indicate to other traffic par 
ticipants that the vehicle will turn right, and is performing a 
directional change. The evaluation device thereupon identi 
fies a hazard region that results from the directional change. 
The visualization device thereupon indicates to the other 
traffic participants that the vehicle will swing out to the left. 
For example, the visualization device projects onto the left 
region of the roadway the hazard region that is produced by 
the turning of the vehicle. The traffic warning device can in 
this manner be embodied very economically and simply. 
0017. According to a further embodiment of the present 
invention the sensor device is embodied to sense the direc 
tional change of the vehicle on the basis of a steering angle of 
the vehicle. For example, an angle sensor is disposed on the 
steering wheel, on the wheels, and/or on the drawbar of the 
vehicle and is coupled to the sensor device in order to sense 
the directional change of the vehicle. This embodiment of the 
traffic warning apparatus allows the directional change of the 
vehicle to be sensed even more precisely and particularly 
quickly. 
0018. According to a further embodiment of the present 
invention the sensor device is embodied to sense the direc 
tional change of the vehicle on the basis of an acceleration or 
yaw rate of the vehicle. For example, a piezoelectric accel 
eration sensor or yaw rate sensor is disposed on the vehicle 
and is coupled to the sensor device. The acceleration sensor 
can also, however, be based on a different measurement prin 
ciple. This embodiment of the traffic warning apparatus 
allows the directional change of the vehicle, and thus the 
hazard region, to be sensed and identified even more accu 
rately. 
0019. According to a further embodiment of the present 
invention the sensor device is embodied to receive a Global 
Positioning System (GPS) signal and to sense the directional 
change of the vehicle on the basis of the received GPS signal. 
This embodiment of the traffic warning apparatus allows 
sensing of the directional change to be effected very accu 
rately. 
0020. According to a further embodiment of the present 
invention the sensor device is coupled to a driver assistance 
system in the vehicle and is embodied to sense the directional 
change of the vehicle based on a signal of the driver assistance 
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system. For example, the sensor device is coupled to a parking 
aid of the vehicle which has cameras and/or distance sensors. 
This embodiment of the traffic warning apparatus allows the 
traffic warning apparatus to be manufactured very economi 
cally, since devices already present in the vehicle can be used. 
0021. According to a further embodiment of the present 
invention the visualization device encompasses a projector 
that is embodied to project the hazard region onto the road 
way. For example, the sensor device encompasses a laser 
projector, an incident-light projector, and/or a transmitted 
light projector that is embodied to project the hazard region 
onto the roadway. The entire hazard region, or only the outer 
edge of the hazard region, can be projected onto the roadway. 
Advantageously, projection is accomplished in a signal color, 
for example red, yellow, and/or orange. Furthermore, the 
projector can also project additional information, for example 
characters and/or words, onto the roadway. For example, the 
visualization device could project the words “Caution.” 
“Danger,” or “Vehicle turns wide onto the roadway. The 
projection of symbols, such as the “danger Zone' traffic sym 
bol, would also be particularly helpful. 
0022. According to a further embodiment of the present 
invention the visualization device encompasses a light-emit 
ting arrangement that are disposed on the vehicle. For 
example, light-emitting diodes or incandescent lamps, which 
can visualize the hazard region to other traffic participants, 
are mounted on the vehicle. The light-emitting arrangement 
can be disposed on each side of the vehicle, so that the hazard 
region is readily visible from all sides. 
0023. According to a further embodiment of the present 
invention the visualization device encompasses a display that 
is disposed on the vehicle. Displays that visualize the hazard 
region to the other traffic participants are disposed, for 
example, on the rear side, the front side, and/or the lateral 
surfaces of the vehicle. 
0024. According to a further embodiment of the present 
invention the evaluation device is embodied to identify the 
hazard region on the basis of the length of the vehicle and/or 
the width of the vehicle. Further criteria that relate to infor 
mation regarding the vehicle, to the directional change, and/ 
or to the surroundings of the vehicle can also be utilized for 
identification of the hazard region. 
0025. The attached drawings are intended to contribute to 
further understanding of the embodiments of the invention. 
They illustrate embodiments, and in conjunction with the 
description serve to explain principles and concepts of the 
invention. 
0026. Other embodiments, and many of the advantages 
mentioned, may be gathered from the drawings. The elements 
depicted in the drawings are not necessarily shown at correct 
scale with one another. 

0027. In the Figures of the drawings, identical reference 
characters designate identical or functionally identical ele 
ments, constituents, or components unless indicated to the 
contrary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a schematic block diagram of a traffic 
warning apparatus according to an embodiment of the present 
invention. 

0029 FIG. 2 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
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0030 FIG. 3 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
0031 FIG. 4 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
0032 FIG. 5 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
0033 FIG. 6 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
0034 FIG. 7 is a schematic plan view of a vehicle having 
a traffic warning apparatus according to a further embodiment 
of the present invention. 
0035 FIG. 8 is a schematic flow chart of a traffic warning 
method according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

0036 FIG. 1 is a schematic block diagram showing a 
traffic warning apparatus 1 according to an embodiment of 
the present invention. Traffic warning apparatus 1 for a 
vehicle, for warning traffic participants about a hazard region, 
has a sensor device 3 that is embodied to sense a directional 
change of the vehicle. Sensor device 3 is embodied, for 
example, to sense the directional change of the vehicle on the 
basis of an actuation of a directional indicator. It is further 
more possible for sensor device 3 to be embodied to sense the 
directional change of the vehicle on the basis of a steering 
angle of the vehicle. It would likewise be conceivable for the 
sensor device to be embodied to sense the directional change 
of the vehicle on the basis of an acceleration of the vehicle. 
0037 Traffic warning apparatus 1 furthermore has an 
evaluation device 4 that is embodied to identify a hazard 
region that ensues for other traffic participants as a result of 
the sensed directional change of the vehicle. For example, 
evaluation device 4 is embodied to identify the hazard region 
on the basis of the length of the vehicle and/or the width of the 
vehicle. Evaluation device 4 can be embodied, for example, 
as a microcontroller or can be embodied in computer-imple 
mented fashion in the vehicle electronic system. 
0038 Traffic warning apparatus 1 furthermore has a visu 
alization device 6 that is mounted on the vehicle. Visualiza 
tion device 6 is embodied to visualize the hazard region for 
other traffic participants outside the vehicle. Visualization 
device 6 encompasses, for example, a projector 7 that is 
embodied to project the hazard region onto the roadway. 
Visualization device 6 could furthermore encompass a light 
emitting arrangement disposed on the vehicle. It is likewise 
possible for visualization device 6 to encompass a display that 
is disposed on the vehicle. 
0039 Visualization device 6 allows the hazard region 
resulting from the sensed directional change of the vehicle to 
be presented to other traffic participants who, thanks to this 
additional information, can react better to the directional 
change of the vehicle and can take appropriate measures. 
Road traffic safety can thereby be appreciably enhanced, 
since because of the traffic warning apparatus, appreciably 
fewer serious accidents occur. 
0040 FIG. 2 is a schematic plan view of a vehicle 2 having 
a traffic warning apparatus 1' according to a further embodi 
ment of the present invention. FIG. 2 depicts a roadway 
intersection 30 that encompasses roadways 12, 13, and 14. 
Roadways 12 and 13 represent an ordinary road on which 
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vehicles 2, 11 move in both directions. The direction of travel 
of roadways 12 and 13 is depicted by arrows. Roadway 14 
branches off from roadway 12. 
0041) A vehicle 2 is located on roadway 12. Vehicle 2 has 
a drawbar 10 on which a trailer 20 is located. Vehicle 2 is very 
long, e.g. 15 to 20 meters long. In the context of a turning 
operation onto roadway 14, it is therefore necessary for 
vehicle 2 to swing out to the left side in order to be able to turn 
into roadway 14. 
0042. Located on roadway 13 is a traffic participant 11, for 
example a motor vehicle, that could be affected by the swing 
ing out of vehicle 2 toward the left side. 
0043. Vehicle 2 has a traffic warning apparatus 1' that 
encompasses a sensor device 3, an evaluation device 4, and a 
visualization device 6. 
0044 Sensor device 3 is embodied, for example, to sense 
the directional change of vehicle 2 on the basis of an actuation 
of a directional indicator 18 of vehicle 2. For example, sensor 
device 3 senses the actuation of directional indicator 18 on the 
right side of vehicle 2. Evaluation device 4 can then, on the 
basis of the actuation of directional indicator 18 of the 
vehicle, identify a hazard region 5 that ensues for traffic 
participant 11 as a result of the directional change of vehicle 
2. 
0045 Evaluation device 4 determines that for a turning 
operation to the right, a Swing out to the left is necessary. 
Evaluation device 4 is therefore embodied to identify a hazard 
region 5. 
0046 Traffic warning apparatus 1 furthermore encom 
passes a visualization device 6 that is embodied to visualize 
the hazard region for other traffic participants 11 outside 
vehicle 2. In the embodiment of traffic warning apparatus 1' 
which is depicted, traffic warning apparatus 1' encompasses a 
projector 7 that is embodied to project hazard region 5 onto 
roadways 12, 13, and 14. Projector 7 is embodied, for 
example, as a laser projector, and is embodied to make hazard 
region 5 apparent to other traffic participants 11 on roadways 
12, 13, and 14 in a red color. 
0047. In this manner, for example, traffic participant 11 
detects the Swinging-out operation of vehicle 2 in timely 
fashion and can react accordingly. Thanks to the information 
depicted, traffic participant 11 can, for example, decrease his 
or her speed so that vehicle 2 can complete its turning opera 
tion without difficulty. 
0048 FIG.3 is a schematic plan view of a vehicle 2 having 
a traffic warning apparatus 1" according to a further embodi 
ment of the present invention. Unlike in the traffic situation 
depicted in FIG. 2, an obstacle 15 is additionally located on 
roadway 12 just before intersection 30. In addition, traffic 
warning apparatus 1" is equipped with a sensor apparatus 3 
that is embodied to sense the directional change of vehicle 2 
on the basis of an acceleration of vehicle 2. For example, 
sensor device 3 senses a strong acceleration to the left. Hazard 
region 5 is identified on the basis of the acceleration. As 
compared with the situation depicted in FIG. 2, it is evident 
that vehicle 2 must swing out farther to the left in order to 
carry out a turning operation to the right. Hazard region 5 
identified by evaluation device 4 is projected by way of pro 
jector 7 onto the roadway so that a hazard region 16 is 
depicted on roadways 12, 13, and 14 and can be detected. 
0049 FIG. 4 is a schematic plan view of a vehicle 2 having 
a traffic warning apparatus 1" according to a further embodi 
ment of the present invention. FIG. 4 depicts a two-lane road 
that has a roadway 12 on the right side and a roadway 13 on 
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the left side. The vehicles on roadway 12 are moving in the 
opposite direction from the vehicles that are moving on road 
way 13. 
0050. Located on roadway 12 is a vehicle 2 that is 
equipped with a traffic warning apparatus 1" according to an 
embodiment of the present invention. An obstacle 15 is also 
located on roadway 12. Traffic warning apparatus 1" is 
equipped with an acceleration sensor that is embodied to 
sense an acceleration of vehicle 2. Traffic warning apparatus 
1" furthermore has an angle sensor 40 that is embodied to 
identify the steering angle of vehicle 2. This angle sensor 40 
is likewise coupled to sensor device 3. Sensor device 3 and 
visualization apparatus 6, which in this embodiment is 
embodied as a projector 7, are accommodated in a one-piece 
housing that is located on the roof of vehicle 2. As a result of 
the sensing of the directional change of vehicle 2 by way of 
sensor device 3, a hazard region is identified and is projected 
by way of projector 7 onto roadway 13 and onto roadway 12. 
A vehicle 11, which represents another traffic participant, is 
warned by the projected hazard region 5 so that traffic par 
ticipant 11 can react correspondingly. 
0051 FIG. 5 is a schematic plan view of a vehicle having 
a traffic warning apparatus 1" according to a further embodi 
ment of the present invention. In the embodiment depicted, 
visualization device 6 encompasses a display 9. A display 9, 
which visualizes hazard region 5 identified by evaluation 
device 4 for other traffic participants 11 outside vehicle 2, is 
disposed, for example, on the rear side of vehicle 2. Display 9 
can be embodied, for example, as a TFT screen or LED 
screen, and can visualize hazard region 5 to other traffic 
participants. In the embodiment depicted, display 9 is dis 
posed on the rear side of vehicle 2, but display 9 can also be 
disposed on the side, on the front, and/or at another readily 
visible location on vehicle 2. 
0052. In the embodiment depicted, vehicle 2 is moving to 
the left because of an obstacle 15. Evaluation device 4 iden 
tifies hazard region 5 that ensues as a result of the directional 
change of vehicle 2. Hazard region 5 identified by evaluation 
device 4 is displayed on display 9 in a simplified depiction. 
0053. It is thereby possible for other traffic participants 11 
to adjust their driving behavior to hazard region 5. 
0054 FIG. 6 shows a further embodiment of traffic warn 
ing apparatus 1" according to an embodiment of the present 
invention. In the embodiment depicted, visualization appara 
tuS 6 encompasses a light-emitting arrangement 8 disposed 
on vehicle 2. For example, visualization apparatus 6 encom 
passes an LED matrix 8 that is disposed on the outer surface 
of vehicle 2. In the traffic situation depicted, sensor device 3 
senses a directional change of vehicle 2. For example, sensor 
device 3 recognizes that the driving lane will become nar 
rower, and that a lane change must occur. A hazard region 5 is 
identified on the basis of the sensed sensor values that can be 
sensed, for example, by a Global Positioning System (GPS) 
that sensor device 3 encompasses. Visualization device 6 is 
embodied to present hazard region 5 optically to other traffic 
participants 11. The other traffic participant 11 can thereby 
react proactively to the lane change of vehicle 2. 
0055 FIG. 7 is a schematic plan view of a vehicle 2 having 
a traffic warning apparatus 1"- according to a further 
embodiment of the present invention. In the embodiment 
depicted, visualization device 6 is disposed on the front side 
of vehicle 2. Roadway 12 in FIG. 7 is a two-lane road on 
which vehicles move in the same direction. In the case of an 
evasive maneuver by vehicle 2 due to an obstacle 15, the 
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directional change of vehicle 2 is sensed by sensor device 3. 
Evaluation device 4 identifies a hazard region 5 that ensues 
for other traffic participants 11 as a result of the directional 
change of vehicle 2. Visualization device 6, which is embod 
ied on the front side of vehicle 2 by light-emitting arrange 
ment 8, can visualize hazard region 5 for the other traffic 
participants 11. The other traffic participants 11 can therefore 
adapt their driving behavior to hazard region 5. 
0056 FIG. 8 is a schematic flow chart of a traffic warning 
method for warning traffic participants about a hazard region 
5. In a first method step S1, a directional change of a vehicle 
2 is sensed by way of a sensor device 3. In a further method 
step S2, a hazard region 5 that ensues for other traffic partici 
pants 11 as a result of the sensed directional change of vehicle 
2 is identified by way of an evaluation device 4. In a third 
traffic warning method step S3, hazard region 5 is visualized 
for other traffic participants outside vehicle 2 by way of a 
visualization device 6 mounted on vehicle 2. Further traffic 
warning method steps can be introduced between method 
steps S1, S2, and S3, and/or further method steps can precede 
or can be appended. 
0057 Although the present invention has been described 
above with reference to exemplary embodiments, it is not 
limited thereto but instead is modifiable in numerous ways. In 
particular, the invention can be changed or modified in a 
multiplicity of ways without deviating from the essence of the 
invention. 
What is claimed is: 
1. A traffic warning apparatus for a vehicle for warning 

traffic participants about a hazard region, comprising: 
a sensor device to sense a directional change of the vehicle: 
an evaluation device to identify a hazard region that ensues 

for other traffic participants as a result of the directional 
change of the vehicle; and 

a visualization device, mounted on the vehicle, to visualize 
the hazard region for other traffic participants outside the 
vehicle. 
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2. The traffic warning apparatus of claim 1, wherein the 
sensor device is configured to sense the directional change of 
the vehicle based on an actuation of a directional indicator of 
the vehicle. 

3. The traffic warning apparatus of claim 1, wherein the 
sensor device (3) is configured to sense the directional change 
of the vehicle (2) on the basis of a steering angle (11) of the 
vehicle (2). 

4. The traffic warning apparatus of claim 1, wherein the 
sensor device is configured to sense the directional change of 
the vehicle based on an acceleration of the vehicle (2). 

5. The traffic warning apparatus of claim 1, wherein the 
sensor device is configured to receive a GPS signal and to 
sense the directional change of the vehicle based on the 
received GPS signal. 

6. The traffic warning apparatus of claim 1, wherein the 
visualization device includes a projector that is configured to 
project the hazard region onto the roadway. 

7. The traffic warning apparatus of claim 1, wherein the 
visualization device includes a light-emitting arrangement 
that is disposed on the vehicle. 

8. The traffic warning apparatus of claim 1, wherein the 
visualization device includes a display that is disposed on the 
vehicle. 

9. The traffic warning apparatus of claim 1, wherein the 
evaluation device is configured to identify the hazard region 
based on at least one of a length and a width of the vehicle. 

10. A traffic warning method for warning traffic partici 
pants about a hazard region, the method comprising: 

sensing, by a sensor device, a directional change of a 
vehicle: 

identifying, by an evaluation device, a hazard region that 
ensues for other traffic participants as a result of the 
sensed directional change of the vehicle; and 

visualizing the hazard region, by a visualization device 
mounted on the vehicle, for other traffic participants 
outside the vehicle. 
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